Adolescent girls and young women (AGYW) are highly affected by the HIV epidemic, yet standard approaches to pre-exposure prophylaxis (PrEP) delivery will not meet their needs. This commentary highlights key characteristics of AGYW related to PrEP use and delivery, including typical neurocognitive development, lack of experience with sustained medication use, and the social and connected nature of AGYW's lives. We then suggest ways for programs to embrace these characteristics, such as presenting PrEP as a lifestyle choice and not a biomedical tool, making access to PrEP simple and easy, and recognizing the many influences AGYW face in taking PrEP. We also suggest ways for programs to identify AGYW at the highest risk of HIV acquisition. Adolescent girls and young women have an important role to play in ending the HIV epidemic and they deserve considerable, tailored investment.
Introduction
Adolescent girls and young women (AGYW; aged 15-24 years) currently account for one-third of all new HIV infections globally and three-quarters of all new HIV infections in sub-Saharan Africa. 1, 2 With the impending youth bulge, the adolescent population will reach >300 million by 2050. 2 Clearly, effective means for HIV prevention are needed for AGYW in sub-Saharan Africa.
Pre-exposure prophylaxis (PrEP) is one of the most promising, currently available HIV prevention tools for AGYW. It is
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woman-controlled and can be delivered as part of a tailored, combination package of education, counseling, and HIV prevention options. Oral PrEP has been shown to be highly effective for women when adherence is high 3 ; additional PrEP options, such as a vaginal ring, will likely reach the hands of AGYW in the foreseeable future. 4, 5 And while adherence was challenging for young women in placebo-controlled clinical trials of both oral PrEP and vaginal rings, adherence may improve now that efficacy has been established 6 and much can be done to support adherence as we move forward from research studies into implementation and scale-up.
Hard work is going into the early days of the PrEP rollout for AGYW in sub-Saharan Africa and efforts are laudable. At the same time, programmatic prioritization is largely piecemeal and, in many cases, not focused on the specific needs of AGYW. Utilizing standard, clinic-based models with biomedical messaging to deliver PrEP will not work for most AGYW. We, as clinicians, policy implementers, and researchers need to adopt novel approaches that will enable this highly vulnerable population to achieve the benefits of PrEP.
In this commentary, we highlight key characteristics of AGYW that relate to PrEP use and delivery and suggest ways for programs to embrace them. Our objective is to change the way we think about the provision of PrEP and other services for AGYW. Namely, we need to invest in a paradigm in which we meet AGYW where they are and offer them PrEP as a lifestyle choice to achieve their personal goals.
Key Characteristics of AGYW Related to PrEP
First, typical adolescent brain development calls for framing HIV prevention in terms of their daily lives. Adolescents commonly seek novelty and sensation, often through interactions with their peers. They tend to have a present bias, focusing on day-to-day concerns such as food, shelter, and love. [7] [8] [9] They are not thinking of a risk of something that may or may not happen in the future. These behaviors are part of normal neurocognitive development, primarily arising from the limbic system and dopamine-rich brain circuitry. Adolescent girls and young women' worldviews and priorities should be the starting point in determining how PrEP can best be presented to them and in assessing how it can fit into their lives.
Second, adolescents are usually healthy and have not taken medication for sustained periods of time. The concept of persistent medication adherence for the prevention of disease is new for most AGYW, and many do not understand how PrEP works. Some confuse PrEP with postexposure prophylaxis, while others alternatively think it the same as HIV treatment (eg, something that has to be taken for life). 10 Many AGYW may be aware of various methods to prevent pregnancy, yet access and uptake of contraceptives is limited (see below), and HIV has important differences from pregnancy in AGYW's lives. Adolescent girls and young women need education about their personal vulnerabilities for HIV acquisition, the mechanisms by which PrEP can prevent HIV acquisition, and the underlying concept of proactive and persistent HIV prevention through PrEP.
Third, AGYW live social and connected lives. Adolescent girls and young women are heavily influenced by their peers, sexual partners, families, and communities. Decisions are frequently made in conjunction with others, and opinions can be readily swayed. 11 Moreover, AGYW often physically present for health care services with their peers. Services need to be prepared to accommodate and harness these multifaceted influences to support PrEP uptake and adherence.
Additionally, AGYW are subject to the common factors that impact anyone's ability to take medications, including those at the individual (eg, side effects, depression) and structural levels (eg, availability of PrEP, ability to get to clinic to access PrEP). 3, 12, 13 We must consider all these potential factors when designing effective means for making PrEP relevant, appealing, and available to AGYW.
Redesigning PrEP Delivery for AGYW
Numerous studies and demonstration projects are currently providing PrEP to AGYW in sub-Saharan Africa, and national programs have begun with Kenya and South Africa leading the way; others are starting in Zimbabwe, Lesotho, and Namibia. 14 While these programs are learning valuable lessons for reaching and retaining AGYW at risk of HIV acquisition, some key areas are emerging for improvement.
First, PrEP should be presented as a lifestyle choice, not a biomedical HIV prevention tool. Data from thousands of participants have shown that PrEP is safe for the vast majority of users. 15 Pre-exposure prophylaxis delivery should therefore move away from emphasizing it as biomedical intervention (eg, percent risk reduction) and focus on what it can do for those who take it. Recalling typical adolescent development, we need to convey the personal benefits of PrEP for the priorities that matter most to AGYW. 16 For instance, PrEP can be messaged as a way for clever and wise young women to stay healthy, so they may attend university or care for family members. Pre-exposure prophylaxis can help AGYW reduce worry in their sexual relationships and achieve sexual health. Even the novelty of PrEP itself can be leveraged to help AGYW reenvision their lives and thus promote PrEP uptake. Adolescent girls and young women need to know that PrEP works to prevent HIV and is safe and acceptable; they can then see how it can work for them.
To complement this concept, PrEP delivery should be part of comprehensive programs designed to support the many challenges AGYW face. DREAMS (ie, Determined, Resilient, Empowered, AIDS-free, Mentored, and Safe women) is already moving in this direction. 1 This initiative acknowledges factors such as economic disadvantage, discriminatory cultural norms, gender-based violence, and school drop-out as contributors toward AGYW's vulnerability to HIV. While not all programs can provide such comprehensive services, the potential impact of a broad-based approach to HIV prevention is inspiring and motivational. Second, AGYW should be able to access PrEP simply and easily. Pre-exposure prophylaxis should be delivered in AGYW-friendly, attractive, and enjoyable environments. The standard clinic with long benches and long queues will keep AGYW away. Clinic staff should present themselves as people who AGYW can trust and potentially even identify with. For example, some clinics are engaging nontraditional staff, such as "PrEP queens" or "PrEP champions"-young women who use PrEP themselves who share their experiences and help create a comfortable environment. Moreover, counseling and education should be provided in the context of sexual health, not lectures on behavior. Lessons can be learned from family planning programs, which also falling short in their efforts to reach this population. 17 Adolescent girls and young women often fear judgment, especially if they are not married, and/or have difficulty getting to and from clinic. Many AGYW instead opt for emergency contraception (ie, "the morning after pill"), as it is available in relatively anonymous, convenient pharmacies.
To overcome these barriers, innovative means of PrEP (and contraceptive) delivery are needed. For example, the Dean Street Clinic in London provides comprehensive, confidential, free services in a friendly environment geared toward men who have sex with men (MSM). 18 This clinic is visually appealing and has rapid test turnaround time, as well as appealing amenities, such as free WiFi; this model could be adapted for AGYW in sub-Saharan Africa. Use of lay providers with physician oversight may also increase the feasibility of these novel PrEP delivery methods, including taking PrEP out of traditional medical setting altogether. The Thai Red Cross, for instance, is another clientfriendly center committed to avoiding stigma and discrimination that is sponsoring a program for PrEP delivery with MSM (NCT02437981). Such nonclinical environments may help make connecting to providers and to PrEP itself easier. Some programs for PrEP delivery to AGYW in sub-Saharan Africa are already exploring the use of mobile vans and communitybased venues that AGYW frequently attend, as well as AGYWfriendly family planning clinics. 19, 20 Additionally, legislation to enable AGYW at high risk of HIV infection to access PrEP without parental or caregiver permission is critical. 21 HIV testing is available without parental consent in many settings 22 and should be a goal for PrEP delivery programs.
Third, PrEP programs need to recognize socio-ecological influences on the lives of AGYW. An AGYW can best take PrEP when her peers and sexual partner encourage her to use it, when her parents help her get to clinic and/or help her remember to take it, and when her community sees PrEP as a way to protect her well-being. Adolescent girls and young women may be anxious about including their sexual partners or family members in their PrEP experience, and in some cases, they may face social harms. Yet PrEP programs can provide them with counseling to help ameliorate these concerns, while advocates concurrently work with communities and health systems to promote social change and reduce gender-based violence. Group-oriented PrEP counseling and peer support groups may help reinforce positive messaging (eg, PrEP as a lifestyle choice) and may be conducted in person or through technology (eg, WhatsApp groups), as some programs are exploring. 19 Preexposure prophylaxis programs should also actively include outreach and education to the larger community to address social norms and reduce stigma and confusion about PrEP. Beliefs that PrEP use indicates promiscuity or sex work 23 need to be replaced with messages about HIV-free lives for the next generation. The prevailing desire of parents and elders to protect young women needs to be channeled into protecting them from HIV, not from sexual health.
Fourth, efforts are needed to find AGYW at highest risk of HIV acquisition. Even in endemic populations, not all AGYW need PrEP. We can channel the peer-oriented nature of AGYW by encouraging them to bring in their friends who may have similar sexual behaviors or vulnerabilities. Adolescent girls and young women presenting with other sexually transmitted infections (STI) or post-pregnancy, including abortions, should be invited to consider PrEP. Nontraditional venues, such as night clubs and hair salons, may offer further inroads into populations that do not currently seek HIV prevention services. Encouragingly, as access becomes easier (as is the case in many resource-rich settings like North America, Australia, and Thailand), those who present for PrEP appear to be at high risk. 24, 25 Importantly, the cost of PrEP and associated services, as well as restrictive insurance coverage in some settings, may pose barriers to those at risk and warrant ongoing attention. 26, 27 
Future Further Improvements
As daily tablets of PrEP are provided to AGYW in sub-Saharan Africa and vaginal rings move closer to public availability, concurrent research is ongoing to make HIV prevention even more attractive to AGYW. One promising area is co-formulation of PrEP with contraception and/or STI treatment. Current efforts include both tablets (NCT01694407) and rings (NCT03467347). Such "multipurpose prevention technologies" may attract AGYW at risk of HIV acquisition, but more focused on pregnancy or other STI prevention. Multipurpose prevention technologies may also encourage effective and desirable service delivery for all aspects of sexual health, when combined with the above suggested for AGYWfocused approaches.
Another area of research is long-acting PrEP. Infrequent dosing of pills, rings, or injectables will make many aspects of adherence easier, and choice of formulation will be important for increasing acceptability. Current studies include injectable PrEP and quarterly infusions (NCT02720094, NCT03164564, NCT03422172, NCT02478463). However, all of the above-noted positive framing of PrEP delivery will still be needed, even with more convenient dosing, if persistence on PrEP and the expected robust HIV protection is to be achieved.
Return on Investment
Improving delivery of PrEP for AGYW as described above will not be cheap. We recognize that most health care delivery models achieve sustainability through minimized cost and maximized efficiency. However, this vulnerable population needs and deserves more than the minimum services. We must make PrEP attractive and meaningful; the extra cost will be worth it. We cannot allow AGYW in sub-Saharan Africa to continue at such high vulnerability to HIV acquisition. Nor can we ignore the potential for this highly fertile population to pass HIV on to their babies. The cost of inadequate and ineffective services is simply too high and the potential return on investment is too great.
Conclusion
Adolescent girls and young women in sub-Saharan Africa have a critical role to play in ending the HIV epidemic. It is our responsibility to give them the tools to make a difference and help them achieve the lives they seek. We should meet them where they are, acknowledge their needs, and tailor our support accordingly. Multipurpose prevention technologies and novel formulations for PrEP will help, but delivery of all HIV prevention tools will require fundamental changes in the way we engage with and invest in AGYW.
